. ' YOCUMENT RESURE | e
ED 124 170 . : - IR 003 560 -
AUTHOR . = Clarkson, Marcia Shonnard - *
TITLE = : Maximizing the Mini for Administratice’ Conput;ng.
PUB. DATE . May ,76

NOTE - 17p., Paper presented at the College and Unrvers1ty
Co e . Machine Records Conference gC1nc1nnat1, Ohio,, uay

) ' i 17 19, 1976) .

EDRS PRICE- .‘ uF $0.83 HC~$1.67 Plus Postage. '

DESCRIPTORS Ancillary Services; *Compd%er Oriented Prggranms;

- Costs; *Data Processing; Educational Facilities
Eléctronic Equipment; Higher Education; .InformatLon
S'ystems; *Institutional Administration; On“Line
o : Systems; Time' Sharing R
IDENTIFIERS - BASIC; Computer Hardware--CUHREC_76;.

‘ . *ulnlcomputers : A T .

.

- ’

ABSTRACT '
’ A medlumwslzed tlme-sharlng mlnlconputer perforﬁs
both admlnlstratlve and academic computing for the University of the
‘South. Some advantages of the system include the opportunity for
student access to the terminals, and the creation of new student jobs
1nvolv1ng computer act1v1t1es. Also, the minicomputer system hardware
is less\expensive to run.than a combined center. The main advantages
‘of ‘the system accrue Yo ‘academic users because of the use of BASIC.
Problem's with the’ sys¥em centef on administrative applications,
difficulties using BASIC in commercial appllcatlons, the lack of a
£ille management system, lack %of an, efT1c1ent sortlng system, and |
contentlon for system tlme. (CH) ’

I

S

. .
- . »
L 4 i o v [}

e o e o e ok ok ok o ok ko ok ok *******************.*********************************** ***

* Documents@acgulred by ERIC %nclude ‘many informal unpublished

* m terials not available from other sourcés. ERIC’ makes every effort .
* to obtain the best copy available., Nevertheless, iteds of marginal -
* reproduc1b111ty are often encountered and this affects the quality
*-of the microfiche” and hardtopy reproductlons ERIC makes available

* vyia the.ERIC Document Reproductlon Service (EDRS). EDRS is not -

* responsible for; the quality of the oglglnal document. Reproductlons

* supplied by EDRS are the best that can be mad€ from the original.
************************************************* ***********ff*******

*-**-t*n**r*




21st Annual C 'IIege and Umversuty
Machme Records Conference

e “MaX|m|zmg the M|n| for T s
\ ' Admmlstratlve Computlng”- . | |

Marcla Shonnard Clarkson | |

 Director of Data Pnocessmg S o

The University of the South d -

.'-‘ ’ o ,8

.’ . .
/  ' ) © T.U'S OEPARTMENT OF HEALTH,

["—\ " * EDUCATION & WELFARE . T
. \ NATIONAL INSTITUTE OF ‘ '_’

EOUCATION

. - s .

© THIS DOCUMENT HAS* BEEN REPRO- ° T . .
DUCED EXACTLY AS RECEIVED FROM ! T ~

> THE PERSON OR ORGANIZATLON ORIGIN- ’

) ATING 1T POINTSOF VIEW OR OPINIONS
. STATED DO NOT NECESSARILY REPRE.
\\ SENTOFFICIAL NATIONAL INSTITUTE OF { .

’ EDUCATION POSITION OR POLICY

‘\ ..(‘

Umversnty of Clncmnatl / Mlaml Umversnty May 17 18,19 1976

LY

'Southwestern Ohlo | o | .
1 Reglonal Computer Center * - - E
: : v ! ‘g‘ *




. %. o 3 - _Q-E;:v",‘ /’ . .,

- - : . R 3

] \ 2 y -
Max1mizing the Mini for Adm1n1strat1ve C uting

-t v L 3
R AN - @

T

b ’ : :

_ ! MarcialShonnard Clarkson _ S -

* .. . Director of Data Processing . .
S - The Un1versity of the South 5 .

.
v L}

v v S .
A stand alone minicomputer is being uéed for both

academic and administrative computing at The University
‘of the South. I would like to_ éxplain to you, some of -
our reasons for purchasing this systen, discuss some of
the difficulties we faced in developing admin1strat1ve
.app11cations, describe some of the techniques we used
to overcome the d1ff1cu1ties, and finally suggest that
we might all, learn from some .of our academic colleagues

, who have reduced computer costs by developing software o
. for less sophisticated systems like the mini and then
sharing their work with each other. .

. So thd% you will’ have some idea of the extent of *
data processing possiillltles involved, I will describe .
thesituation to you. The University of the South "is an =~ *
educational institution occupying ten “thousand acres on
top of' the Cumberland Plateau in. south central Tennessge.
The school which has three  major divisions--the College
of Arts and Scierces with one thougand students, the ,
-- School of Theology,with seventy-five students, and. the |
Sewanee Academy, a \secondary school with two—hundred
o . $tudents=-~is -owned and supported by the Episcopal Chur
*  Although the Univers1ty is ‘similar to other liberal ar
' “colleges in the’ adm1n1strat10n of academic affalrs, our
'+ situation is complicated because the University's doma
’includes Sewanee, Tennessee, a town of two- thousand.
' University operates a hospital, am inn, a drug and ‘supp
. store, a grocery store, a police department, a fire depart-
ment, and a substantial crew to. maintain the land. Ap- .
proﬁlmately five-hundred regular eMployees are required -
to prov1de these serv1ces, : x

. ~
“

. In the fall of 1972 the' Un1ver51ty hired a consultant o
«»to'investlgate replacing unit record equipment ‘which was -
installed in the Treasurer's Office with a computer which .-oa
. could serve all administrative users. At this time students
in the College of Arts and Sciences were using an overloaded
"single~#erminal mini for an expanding academic computlng
progra The College also needed to increase its computing
power and felt that only a multi-terminal interactive system
. would satisfy its needs. The result was, the purchase of a
medium &ized time-sharing m1n1computer to do both adm1n1s- *
tratrve and academic- computing. 1 .
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a 32K main processo an 8K-communicatlons/processor, a

22 million byte (IBM 2314 type) disk drivé, ,a teletype

35 console, a 45 ips tape drive, a high peed paper ;aﬁs
reader, a 200 line per mgnute printer, four administrative

/ . . , ) ‘ o
our present equipmh AS shown in figure one includes 7

CRT's, one administrative teletype, one administrative
30 cps upper and lower case printing terminal, a teletype , e
used by students at the Sewanee Academy, and four teletypes,

CRT, and a 30, aps pr1nt1ng term1na1 for academic” computlng

a% the College. - - . CT -
. . . ® . Lo, : BR

a, Director of Data Proce551ng an half time Director of. .

Academ1c5Comput1ng As orlglhaily designed the Data Precess-.

ing Department would provide systems design and programming - =

~assistance to all administrative 'users and wouldr be )

respon51ﬁle for co- ord1nat1ng the use of’ the t1me-shared .

system by both academic and administrative users. Each =~ - . .

admlnlstratlve department would .provide its own’ data entry . =

dnd ‘program running personnel. The Data ‘Proces&sing staff -

was therefore planned t6 comprise only the director and a

half time clerk- secretary-operator.-.Thls organization has o .

‘worked fairly well providing serv1ce to the large depart- I

ments of the University; but, as I will explain later, we o

have h d to- make some adggstments to our original plan. , B

e adm1nlstrat1ve appllcatlons now- running 4re these:

accounts. receivable (a more involved application t-annz S

most un1ver51t1es our size because of our auxilian er-

.prises), accounts. payable ,® payroll,’.ledgers (including

general, ‘operating, restricted, plant and endowmenijt),
ecurities, budget preparations, fipancial aid, peyrsonnel,

. student maseer, and admissions. - We hope.to expand the

" student records system -to. keep course data, and hope to

When the computer was purch.s f. the Un1ver§ity hxred

s &

for the. development Q'ffiqe which.-will include both \gift X
'records and our data base of pdiential giyers. A

The- main réason for purchasing this systemr was |cost.

e average menthly rental on commercia stems thait were
proposed to meet our ‘administrative: ne was over $3,000,
a month, and the cost of upgradlng the academic system then
1nsta11ed was estimated at $55,000. We purchased the com-
bined system for approximately $100,000 and pay $2,144 a
month on a five year loan. Our maintenance was $608 a
month the first year and is now $789 a month. ' Our monthly :
hardware costs for both ‘academic and adminjistrative: . -
computlng are approximately the monthly rental on the com- o
mercial systems that were proposed, and we Wlll own the = Y
system in three more years. o \

-~
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1. + There are other financial advantages. Academic com-
. puting's printing terminal has. been the back-up for ‘the
“ .- 1fne printer for producing payroll chécks and other critical ..
’ .reports during an emergency or during periods such as the ”
: end of a fiscal year ‘when administrative computing has an
i - extremely heavy printing load. Likewise, college ‘students
: "~ have access to three administrative terminals after five
o'clock and on weekends. Because these are among the >
-heaviest periods of student use, we have been able to serve
more student and faculty users with fewer strictly academic
terminals. Probably the most signiflcant'advantage -to.me
“in- deVeloping administrative applications has been the
availab1lity of work study students at a cost to the Univer-
. sity of 40¢'an hour (the federal government contributes 80%
. of the $2.00 per. hour salary of students who. qualify-for
: "the college work study program). We can select our best
computer science students who are on this type of financial
«++-aid; and, because ‘of their previous experience with the
c0mputer and the administrative programming language, quick-
ly turn them into productlve ‘programmers. Students have . |
written the financial ‘aid system, much of the student master
. system, a sick l¥ave vacation system, and a new file manage-
s ment system for the accounting files. If we estimate the”
- » normal salary for a beginning programmer at $3.50 an hour,’
‘we' saved over $4,000 in programming costs durimg our first
.. two years 6f operation by using work study students. Having
_ "~ two prof ssionals (that is the diretctor of academic computing
( ‘ and ng;elf) who are familiar with the equipment and daily . —

use the same operating system and programming 'language has
also ‘been a grea&_help. The Director of’Academic Computing

bécks me up when I am on vacation, and I teach a section g
of computer science for him. Many aspects other than the

, cost of hardware make it less expensive to run a combined’

> : center. : A

The main advantage of our system in developing adminis-
trative applications is'that it is an on~line system. For
' example, the Treasurer's Office has four terminals on which
clerical personnel who are familiar with the data enter it
. into the system. Preliminary editing is pe rmed as the
' data is entered. This editing has considerably reduced .
keying crrors. - Also, much information that used to be
keyed can now be pulled from the on-line master files. Be-
cause there is less information to be keyed, and because
errors are- caught as they are made, the data entry functién
in the Treasurer's Office has been reduced from a full time
job on the keypunch to a half time job on the new equipment. -
Furthermore, since we have six administrative terminals on-
line’, we have considerable flexibilityt§e file inquiry ‘and
scheduling jobs.

\
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Although there are advantages to a t1me-sharing system
in administrative application development the main advan-
tages of this type of zzstem are to the academic users.

The BASIC language is sy for students and faculty to learnm.
An interactive system that gives syntax errors as a program.
is entered is perfect for teaching programming. And,
academic users are much more comfortable :with interpreting
~than administrative users. Academic users tend to use the
.same programs fewer times and are much more likely to make
program changes at execution time. Furthermore, many CAI
(computer assisted instruction) packiiges are available in
BASIC, and our system has a very nicegCoursewriter type
package that can be used to develop- our,own courses. Prob-
ably the greatest advantage, though, to academic users is
that there are many programs available for the. system which
are circulated by users' groups and professional organiza-
tions. o

There are of course difficulties in implementing
administrative applications on a mini-~difficulties that
have prevented their wide spread use. 'I' would like to
spend most of my time discussing these problems, relating-

them to applications that we have installed, and telling :

how we or the m1n1computer vendors are solv1ng them.

‘One of the main hWardware limitations to the sort of "
application I am describing is that many minis-have six
digit accuracy and no decimal arithmetic. Can you imagine
telling the Treasurer that the new computer’ rounds figures
greater than $9,999,99, and cannot store 10¢ accurately.
(because ‘.1 'has no binary equivalent)? In a payroll check
4reconciliation program that we were recently testing, we
kept coming up with the message "AMOUNTS DON'T MATCH" when
comparing the-calculated amount that\was stored on the
check reconciliation file with the amount that was entered
from the cancelled che¢ck. The eriror occurred very-in-
frequently and always imvolved amounts ending in .31 or
.61. It was a rounding problem. The calculated number
from the check reconciliation file could, have been something
like $75.31001 and the number from the check could have been
$74.3099. The error was eliminated by multiplying each
number- by one-hundred and by then comparing the integral
values. In general, there are two main ways of dealing
with these arithmetic limitations. When a number is-over

six digits it can be stored as multiple whole numbers and ¢

then hardware arithmetic cgn be performed on each number
separately. Although this method avoids the problem that
some decimal numbers do not have a binary equivalent by

. expressing all numbers as whole numbers, the user must keep .
track of where the decimal point should be; and, although

s

4




»
<

it allows accurate hardware arithmetic to be performed on .
multiple split numbers, the user must®somehow combire the = .
split numbers into® analphanumericfield for printing. The
method that wé use. (it was the simplest to get started

with, but is probably not the most efficient), is to store
numbers that require over six digits of accuracy as. strings
.(alphanumeric characters), and tpen to use subroutipes

‘which were available in our vendor's contrtbuted library to
perform calgulations on these strings. The subroutimes are
extremely slow, but they do simulate decimal, arithmetic

that is accurate to seventy-two. places. Let me give you an
example of throughput degradation. = Our aceounts receivable *
aged trial balance branches to asone-~hundred seventy-five
statement BASIC adding routine as many asg six times for each
line that we print. he line- -printer prints at about twenty-
five lines per minute/ instead of its rated speed of two-
hundred lines per minute. These hardware limitations
certainly do not prevent s from using the system for
administrative applicatioms, but they increase implementation
time and degrade throughput¥. - Many minicomputer vendors are
announcing hardware string arithmetic which will greatly

- improve the use of minis im financral~applications.

-Traditionally minicomputer vendors have manufactured
and marketed only central processors. As the market for
minis has expanded, vendors have been forced to offer
‘peripheral equipment for the processors. Our vendor sold
us a disk unit*and printer that he maintains but did not .

"m&nufacture, and we have had much more down time on these ¥

units. than on the equipment tha’t was manufdetured by the )
vendor. FEurthermore, the disk unit is an IBM. 2314 plug .
compatible drive without the control unit that .would be
requimgd to attach it to a larger system. The hardware .
‘dlagnostics are left out of the inexpensive interface that
our system uses to replace the control unit. It is difficult
to estimate the' effect this unsophisticated interface has

on service. I was shocked the fingt time the customer
engineer came to work on the disk. He took down the whole
system and started loading paper tape diagnosticses I think
many times we ° would be operational more quickly after,a

disk failure if the hardware gave the, gservice person more
data on zhe cause of the error; but,’a good engineer can

make up for the limitations of the equipment. Not only are
the peripherals that can be attached less sophisticated

thanr when attached to a general purpose - eomputer, but

also, many peripherals d6 not havervendor supported inter-
faceeégr drivers available for the mini. Wken running a
payro pplication, a user cannot afford to risk csing
unsupporFed equipment. \ y
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- scared away before they even got to the details of the

Although the hardware limitations-have ‘troubled the . -«
users who have tried to install commercial applications on
a mini, the lack of software is probably the main reason why
minis are not used more widely in administrative_ applieations. -
- Qur ,system has only one programming language avallable under
time-sharing, BASIC. Although this language is easy for . °~
-engineers and scientists to learn and use, it is more dif-
ficult than RPG or COBOL for business people to learn and _
use. The literature and programmed instruction courses in. u
-BASIC use examples familiar to mathematicians, like the
quadratic formula and arithmetic. progressions, -instead of
examples from commercial applicatior®. As a result, clerical’
people that T have tried to interest in programming have been

language. Furthermore, the language itself was designed to
solve numerical algorithms, but not to easily store, massage,
and print large-amounts of data which: is off course the first
requirement of a commercial langu ge., Extended BASIC, which
we are using, has enhanced the original’ language so that it
can format\a report ‘and manipulate alphanuméric data. But
as I will demonstrate.later, since we stere numbers as
strings, we have to write statements to. perform tasks -the .
p gramming language would usually take care of, like aligning

‘e decimal point in a column of numeric data or placing the -~
minus sign for a credit to the right of the number. - This ‘
~additional programming is mot 'difficult once the routine is ST
written, but adding .it before each "number is printed-does e
increase programming time and execution time. "BASIC also
does-not take advantage of some of the features. of our hard-
ware. We cannot access the 1line pxrinter's carriage tape
under time-sharing which slows down throughput when- writing
statements, checks or other repbrts that involve a lot
skipping. Another limitation is that our BASIC can store
only twenty-six alphanﬁmeric fields.  Since numbers are
stored alphanumericéally to insure the proper accuracy, -
programs sometimes become very -complicated. More cffort - -
is spent switching and saving string variables than developing
program logic. Furthermorc, 8ince, numeric variables can '
only be the letters A through Z, or a single letter followed
by a single digit, and alphanumeric, variables can only be
the letters A~Z followcd by a dollar.sign, it is very dif=-.
ficult to read a BASIC program once it is written. -

Let's look.at an example of a BASIC programg- The .
program in figure two searches the open invoice file for . .
vendors with a net debit balance. It must total the g
invoices for each vendor to determinerif the balance'is -
negative. When it finds a debit balance it pulls, the vendor's
name off the vendor master, and,prints a line” with-vendor
number, vendor name.and amount. At the end of, the listing ‘
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-

e

10
30
50
70
90
. 4o

130
150

170
190
200
210
230
250

270

290
310
330

+ 23=INT((21-22)"%. 5+zz} : .

PAY23 : .o . .

Q2=TIM(0) . :

Q3=TIM(1) ) : N

QU=TIM(2) A . ’

ENTER #QO : * '

REM #* This program ;1sts the vendors with net debit balancas

* FILES*VEND, OPINV,ACTNG ‘ 4 '
DM'A?[SJ B$[u0] vs$[25], D[6] 03[5] E$( o] F$[1o] Ggs$l10], H$[12] I$[12],J$[5]

-5 i

H:-“g" .‘ \/
P=1 _ . . . o
D=2 . . - - o r
READ #1,13R1,R2 ‘ : '

IF END #2 THEN 1450

. GOSUB 1310 | ' - ESEEE

READ #2;V$,C$,V$,v8, V$ vs,vs E$, F$
J$=C$ -

IF F$#"0. oo" THEN 370 oo
Z$=E$ . . ' T ‘ - . oL s
GOTO U450 . . . . .

29z2 © v - . . ) : o . ]
Y$=E$ . o . . S
Z$=F$ : : ’ : e .

GOSUB 9000 R _ : : . ‘

Y$=G$ i . v ﬂ}'

29=1 < -
GOSuB 9000 , - < . .

G$-2% .

READ #2;V$, C$,Vvs,vs,v3 V$ V$,E$,F$

IF C$= J$ THEN 310 . e

IF G$[1,1]#"~" THEN 610 ‘ .
GOSUB 650. ‘ .

J$=C$ . _ ey,
GOTO 310 ]
Z1=R1 . .
z2=2 - " , | e

READ #1,23;A$,B$
IF J$-A$ "THEN 3050 : ‘
IF J$>A$ THEN 810 . , ’ .
21=23 \ - o . ST
GOTO 830- | _ !

22223 ° ' o

IF 21-2Z2>1 AND Z3#2 THEN 690 oA

IF Z3z2 THEN 890 . , . ) e
23=23-1 - , ’

READ #1,23 , :

IF END #1 THEN 1030 , . -

FOR K=1 TO ¢ ) L S
READ #71;A$,B3$,V$, V$,V$,V$ ¢ o
MAT READ #1;D : : : .

IF J$=A$ THEN 1050 ;

" 1010 ~ NEXT K
v 1030 B$="Missing master"

Figure 2
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PAY23 o L

1050 I$=" . ] "
1070 I$[11-LEN(G$),101=G$
1090 . PRINT USING 1110;A$,B$,I$

. 1110 IMAGE 5A,5X,40A,X,10A . R

. 1130 X=X+1 o : -
1150 X#58 THEN 1190 -
1170 GOSUB 1290
1190 Z$=H$ . _ |
1210 Y$=G§ _ .o VAR - - )
1230 GOSUB 9000 ( \ : B .
1250 H$=Z$ ' .

1270 RETYRN
1290 PRINT LIN(62-X)
1310 PRINT USING 1330;P :

. 1330 IMAGE 6x,"Accounts Payable Net Debit Balanoea",&x,"?ago, y3d7 g
1350 ° PRINT USING 1370

* 1370 IMAGE "Vend#",5x,"Vendor Name",35x, " Amou t“f
1390 P=P+1 \

1410 X=1 - .

. 1430 RETURN e o Y
1450 IF G$[1,1]#"=" THEN 1490. R N 3 ’
1470 GOSUB 650 o : o T
1490 I$=" " ’ co _ IR
1510 I$[13-LEN(H$),12]=H$ . ‘ T
1530 PRINT USING 1550;I$% - : CL .
‘1550 IMAGE U9x;12a
1570 IF 'END #3 THEN 1630
1590 .READ #3;B8,B4,R1,R2,R3, R4, RS - | .
1610 GOTE 1590

1630 PRINT #3; "pay23"."opinv",qo,qu.TIM(1)-03.T1M(o)-02,o,'END ' | “
1650 STOP . - . : . B .
o] ‘ '
J
|
f f
"j q
.“f N .
| .
,Q { [} ;
[}
<\ : < -
-]
8 a

,
<! ' . e

Figure 2 continued
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necessary, so line 310 checks to see 1f there is a discount.

. and subtraction slows down executign. Furtheﬂhore,inzthis

there is a grand total of debit balances. If y6/’look at
the program listing, you will see that the progra
much easier, to read if vendor number, vendoxr:name,
amount, and'net amgount had variable names that su
use a little more than C$,,/B$, E$ and F$. We try
standard variable usage within an application, bu’

only twenty-six available alphanumeric variables
almost impossible to do for a ‘large program. As
see gross amount and discount (E$ and F$) are exp
strings. This 1is because we write checks .for amo
$9,999.99. Although I did not include the comput

looking at lines 310 through 510 of fhe listing
two. We only want to perform the lengthy subroutine if it-is .

If there is not, line 330 sets net equal to gross. .If
there is a discount lines 370 through 430 assign gross and
net to the proper varidbles for the string arithmetic D _
routine and fthen branch to that subroutine. Lines 450 . n
through 51gpadd gross to'a vendor total (G$). Again,sthis

is not difficult programming, but the variable manipulation

slows, down program production-and the subroutine for addition. .o
program we want the decimal points for net aligned in a -
column, but since all these nets are credits,®we do 'not.
worry.about moving the credit sigan from the left af the .

fie¥d to the right. Lines 1050 and 1070-right align the *

decimal point in the vendor total (G§) by producing a new '
string (I$) that is exac#ly ten positions ajlong with blanks ' e
at the beginning of the field and the deciglal point the : '
third position from the right. These genexal-observations o
might be made from looking at the listing: \ 1) BASIC is e
certainly not self documeating 2) much of the coding is ) R .
extraneous to the program logic 3) it would be difficult : .
to go back and make changes to this\program, and finally

4) BASIC would be difficulf to learn for a programmer that .

is not mathematically oriented. ) .. : o

‘.AnOther software limitation is that BASIC is an interpreter. s
We have pno facility for compiling programs. ° An interpreter .
is certainly very useful in the development stage of a ~
program, but {t is much slower than a compiler at executing =~ .-
the program. We have a data entry program .that is run about
four hours-each day. Each time the statement '"PRINT  'ACT#'".
is executed }his sStatement must be translated to machine
language. In the case of data entry the execution speed is
limited by the keying speed but. in many applications thisg °

‘compilation phase of program execution,each time a statement

» . . . S . )
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W1thin a. program is executed. can seriously degrade through-
put “Another problem with interpreting is that our external
audltors have questioned the lack of audit control involved °

time a program s run it could be modified and no record =
would be made of\the modification. - Because- source programs
are relat1vely easy to change, it is true that interpreted
systems are comparatively vulnerable to computer fraud.

But .compiled systems are obviously not inviolable, for any--

.in using an &nﬁirpreter for financial -applications. - Each -

one ﬁam11iar ‘with, machlne laﬁguage can mod1fy obJect programs.'

S El1min4ting these limitat1ons»of the programm1ng language
is another area in which the minicomputer vendors are working.
There are systems simrlar to ours that allow BASIC -programs
o be compiled, and Mmany systems offer FORTRAN,,COBOL and °

" RPG. 'Of course, part of the reason that our System was as

1nexpensive\as it was.is that the vendor did not have as

;much 1nvested in software development.

. : .
R ve

ST Not only is the BASIC language ddfficult to use in"

ihcommerc1al appl1cat1ons, but the operatiﬁg systems available .
~on minis were designed for a. dlfferént type of user. A

.

secondary school using-a time- shar1ng system for GAI and

o

- for ‘teaching programm1ng needs. an4operating system that &n - .

be installed by the vendor and then ¥Yun Wwith wvery little v

-1ntervent1on required from an operator. Although this type‘

:lfof systen is’ ideal for; academic use, it agssumes- the user . |

does not need ‘to control the locatLQ£ of information on
‘auxiliary storage devices, that he oY ‘she.very seldOm -needs
to load informatdion on and Y9ff the system, ‘and that he or she

can 'live with a fixed systefi of priorities ‘for- ‘task execut1on._
. Our ‘operating sy: tem includes the BASIC‘1nterpreter, ‘a com-
~munications procesgor to control a maximum of thirty-two ’

terminals, routines to manipulate, a system library and two

- levels of user library, routines to backup and load all of-

- 'selective parts of the system fxom. magnetic tape, -and & few
.other operator commands. Since we have a single disk system '
" that.is constantly merging and updat1ng files, we could o
_improve our throughput if we ‘could cut down on disk’ Seek

time by controll1ng the 1dcation of- files on the disk. Also,.

- the tape unit is only accessible when the.system-is be1ng

brought up after backup. Since many monthly files are too
large to keep pernianently disk resident, we have to- schedule
very carefully which things can fit on the system together

and when they should be loaded and- removed Similarly, the’
priorities of the system are-fixed and are des1gned to give -
the best poss1ble response to a user eptering information. .
There are many times we would like to’ modify these priorities
to.have more control over the throughput of a particular job.

»_Again, these limitations were designed.into the system to

a
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make it easy to operate but some are being remo: ed by the
vendors and some can be removed by understanding how the .

system is wquing. The magnetic tape unit is available undel

~ time~sharing on a later version\|of our system which con- = !
siderably increases the possibilities of system design. . And,
by studying how the operating sylstem allecates disk space,

, one_can have some control over ere information is stored.

For example, within a given user|area, files and programs

are stored. alphabetically unless|they are new to the system.,

Therefore, by naming sort’work files wil, w2, and w3, they

can be forced to be adJacent reduc1 disk_seekotime for

the sort . ' ' oo -

-
-

Probably the greatest 1imitat10n of
.. .for. admlnistratlve use. 1s\the lack of a fi management
system. Thére are operatipg system .commands\to .allocate
.space for disk files and te remove disk files),
‘are composed of 256 word fixed length sectors ‘\There is no
0CS to handle,blocking or buffering). The user contributed
ilbrary has a package to create and ma1nta1n a file of un-~
blocked records containjing only alphanumeric data.  The
files created using this- package waste sgace if logical
.records are not" 256 words long, -and slow processing because:
L. of the time required to transfer ‘the phused.part of the
- - sector and because. all numbers  have be stored as, str1ngs.
: But the files have a,series of pointers for fast sequent1a1
‘retrieval, a chain of available sectors so that additiéns
can be made without disturbing the sequence, and index
records for fast random retrieval. Using this package. for

we installed the accounts receivable system. The accounts
.. - . Teceivable master and one month's" transactials used 18,000
of our 44,000 ava11ab1e disk sectors and the system was un-
be11evab1y slow. Since that time ie -have -added blocking
routines to all programs fhat use the transaction file and
developed our own .file m nagement system for. the master ,
file." The transd#ctions ake now blocked, four logical records
to a sector and the master file is blocked, three. The new
master file allows mnumber
digits of accuracy to tored numerically which saves
both space. and process1ng time, The file -is in account -
number sequence ‘and so can easily be accessed sequentially.
or random retrieval we use.a binary search routine. We
i11 do not have a satisfactory method of updating the
nce BASIC automatically writes an end of record
° mark after e write, we developed a system of double-
" buffer¥s so that locked' file can be updated in place;
but to make additioms_to a #ile, we have to add them to the *
end of the file and so he added records into place. We
hope to develop a more flexible file- management system: pos-

s1b1y in congunction w1th automating our development-office.
&
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the master filé and an unblockedzsequentlal transaction file,e




_-more disk seeks to locate -a record than us1ng an 1ndex, so_::> (P

'coding involved,to access .the: file, but the program is - | o

'_of the file the- rout1ne would have to- be rewritten. Further-

“on our, system. *As a result, we have ‘sacrificed ease of

”necessary
. ' - ) /-
Another 11m1tat10n of the operatlni system is the lack’ s
"of utilities. When we first installed the system there was : :

'be used for administrative applications without an ef cient D

provide one. The sort the” vendor wrote isS unsupported, but

_llbrary : L . ' 7 . : SRR
One final technical problem is contention. Although the®
gystem services very efficiently thirty-two "students é@terlng {¢
programs or running a CAI course, two file updates cause such
contention that each mlght take four. times’ longer to run than _*

-

"' déeentralized organization. ~We thought that each departmentm, .

by the data processimg department.. The contention that re-

‘BASIC. .Lines_650 through 1030 binary search the vendor master ;'

",‘ : - o ' ' \ R * \
L The net deb1t balance program in fi re two 1nc1udes
an example of- random retrieval of the vendor master using -

to pick up vendor name for those vendors with a net debit
balance. The method itsélf-“binary searching--involves

it ‘is not very efflclent And, in most operating systems,. ’
the programmer would only have to say "READ QN KEY" instead
of writing twenty program steps. - Not only is there more

certainly not: f11e independent. If we change the structure
more, though I have tried to keep file structures similar so / i

that "programming from application to application will be -
similar, disk space’'is one of the most crucial constraints

programming for efficient d1sk space utilization when (

only a very primitive user contributed sort-that took four ,
hours .to sort four hundred. records with-unpredictable results. -
But, the vendor finally realized that the system could not

sort and that we could not install on schedule if he did not -

accurate and very efficient. ~And, some good, generalized
utilities like a f11e list have" been added to the user _

if it were running alone. ~This contention has been one of
the main*reasons that we have had to modify our original

could use the system 1ndépendent1y withoyt any" help or: contrbg
sulted from the registrar sorting the. student master,, f1nancia1

aid searching the award file, and the treasurer updating the

ﬁ;i:;;l made it impossible for any office to schedule its work
w

who

e academ1c users and administratiye data entry users
re limited by the speed of their I/O devices .run:as -
they please. Other jobs -like sorts, meXxges and>file updates
are scheduled, ‘through my department to c down the contentlon.
We are using a time-shared system and forc1n to samulate
a multi-programmed patch system. - : : ; . '
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: sthe registrar's office ponstantly

- other officés were much more- reluct
. office to use a terminal than they were to come ta mine.

: FurtHermore, because’ they used it 1nfrequently, the clerical
- personnel: in the registrar's office never did understand the

.-chosen a strictly commercial machine we would probably have

Our orig1nal idea for a cqmpletely decentrallzed data
procesélng organization had another flaw. We found that we
. could not use people or termlnals efflciently in a small ’d‘
department with this approach For example, the dlerks in

2rve studdnts and faculty -
and could not come to the: computer enter to use ™« ‘terminal,

so we located a $4000 terminal-in gheirc-office. We found ,
that during sQme . phases of -the aca em1c year the reglstfh 's T
terminal was- b ing used ounly four Rours a week and that :
t to go .to the reglstrar s

system well. enough to be efficient at running- programs. . .
Clerks in the registrar's office still do the bulk .of their
data entry, concentrated- at the beginning of/each semester,
but my office now runs programs other than data entry for
most small departments. N : o

NG Although I have mepf ioned, numerou$ technical problems,

I. feel thut.The University of the South made the' coryéct -
decision in choosing a minicomputer for both academic and
administrative processlng. Our studetit. participation in
computing’ is phenomenal Every student usés the computer L
in a required freshman mathematics program, and over twenty- v
five percent of the students in our most’ deflnitely liberal '

vtarts college take computer science. And at the same time

we ﬁ?ve implemented every administrative application that
we Rave demand for. The applications not 1mp1emented are
still manual ‘because the department heads involved are not:
convined that computer processing is desirdble. . If we had

installed our_business appllcations moregquickly, but we

‘would not have been able- to make .as much use of student , .
progra@mers, and we probably would mot have been able to ) .
support as wide an academ1c computlng program, certainly o
not without greater exXpense. . - t oo

Now -that some adm1nistrativevapplleatlons have been

‘developed for: the minicomputer and now that vendors are

expanding t gir hardware ‘and software so that it is.easiers
to install commercial, applications, I think the mini is an

excellent computer for a - small college or Unmversnty..'There. .
are three things I would suggest keeping <in mind to a school,
- that is con51dering using @ mini: first, be carefulaln . :
‘selecting the vendor; second insist on a benchmark; and -
. third, v151t an educational ;mstltution similar tb yours that
is using the proposed equlpment v » )
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e It*ﬁs very important to choose the vendor carefully
because many minicomputer vendors are not used to, supporting , _
commercial- applications When runni a payroll you cannot oo .
" have the machine go down for. forty—glght hours the day checks.
are to be run. ‘Some mini vendors do\ not have the hardware
and‘goftware service personnel to support. ‘commercial applica- \
tions., Furthermere, many mini vendors aregnot capaple of , .

;estimatlng your hardware‘requlrements. For ‘example, the , 7~
proposal for our-computer~did not estimate any d1sksspace © /
for accounts receivable tr ctions. The vendor did net

- know enough .about the ap lazgiion to, know that detail f 4

~transactions are gyired the statement and no one ‘then
at the University knew enough about éomputers to know that
this figure is tical in estimating disk requ1rements. .
Either the vendof¥ must. be very. familiar with. your appllcations
or .you must have someone available to your organization very
familiar with administratlve systems design and hardware .
evaluation. . ) e

4

I think a benchmark is essential. we dﬁd not knom'What a .
'six~digit accuraecy 11m1tat10n and what contention would do '
. to our throughput because we - 'did not see the proposed equip- 9
, ment running our appllcations. Be -sure that the benchmark - /
includes a sort of a fairly large" f11e, various storage . .
retrieval methods, and -arithmetic ‘to your required accuracy. )
‘Then, if you intend, to do your own progrdmming, "look’ at the B
, programs the vendor wrote.to run your, application so that.
you can see what kind of a prqg;ammlng effort you are getting
1nvolved in. , . o . -~ , ,
F1na11y, the v1sit to an educational 1nst1tution s1m11ar v
to yours can alleviate all your fears or lef you know right S
then that this is not the machine for you. If the school you
vigit is - -not running some applications that you hepe. to" .
install find out why’ and try so get. an 1dea of how difficult "
they think it would be to implement the application. These.
.people may also be better able than the vendor to give you

estimateés of staffing requlrements, help you develop an \
implementation schedule and suggest vendors of per1phera1
equipment like termlnals.» :

e J | o

We in higher. educatlon are not 1n ‘competition W1th each N
other in the same way the manufacturing organlzatlons are. \ .
We can learn from each other. And, we can use a less '\ '
xophlsticated machine like the m1ni becauses we have the ‘\\
capability ourselves to provide much of the software that e
is required. We <¢an take away from the vendor- some- of the R

" cost of software'development by developing, our own applica- '
tions and by then sharing them with each other. Academic
computing has been doing this for years, and academlc '
administrations can-do so in the future..
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